In 2010, the Department of Veterans Affairs Healthcare System (VA) implemented policy to provide Comprehensive Primary Care (for acute, chronic, and female-specific care) from designated Women's Health providers (DWHPs) at all VA sites. However, since that time no comparisons of quality measures have been available to assess the level of care for women Veterans assigned to these providers.
in women assigned to a DWHP versus a non-DWHP after the implementation of Comprehensive Primary Care policy.
Since 1950, cervical cancer mortality rates have decreased consistently with prevention and early detection by screening with mortality rates subsequently stabilizing from 2005 to 2009, 2 and breast cancer mortality rates have decreased since 1989 through earlier detection, improved treatment, and potentially decreased hormone therapy use. 2 Thus, cervical cancer screening with cervical cytology testing (ie, the Papanicolaou/Pap test) and breast cancer screening with mammography remain the gold standard for female-specific cancer screening in normal-risk individuals. However, some women remain less likely to be screened for female-specific cancers. In particular, those without a high school education, without health insurance, recent immigrants to the United States, and those classified as poor and near-poor by socioeconomic status have lower female-specific cancer screening rates. 2 Moreover, rates still vary widely across states, metropolitan areas, and counties based on factors such as insurance and usual source of care. 3, 4 Women Veterans using VA care will differ from these former groups, as they have an established usual source of care regardless of education, income, or insurance status. Separate from these access factors, patient clinical characteristics such as obesity and mental health diagnosis may impact cancer screening in women Veterans. The literature on obesity is mixed showing obese body mass classifications as having a negative effect on receipt of cervical and breast cancer screening in non-Veterans 5 and conversely associated with increased screening or no difference in Veteran women. [6] [7] [8] Separately, mental health diagnoses generally show an effect of lower rates of cervical and breast screening overall, 9, 10 but there is a small amount of literature indicating that some patients with mental illness have no difference in screening once they are at a site of usual care. 9 More striking is that there may be a more complex experience for mental health Veteran patients studied by Weitlauf and colleagues 11 whereby those who are low users of primary care often obtain screening, and conversely those who are high users often do not. Although these issues all remain potential factors influencing screening, we do not know whether provider type (separate from physician specialty) exerts an effect on cervical and breast cancer screening. For VA, this question remains important because the VA has traditionally served a male population. Thus, many primary-care providers have not had to offer or coordinate these female-specific cancer screening services while providing comprehensive primary care. Currently, women Veterans are one of the most rapidly growing subpopulations of VA users. Relative to older women using VA, female Veterans returning from active duty and exiting the military who enter VA are comprised of a higher proportion of persons with military-related disabilities and higher proportion of racial and ethnic minorities. 12 Once female Veterans enter the VA, they qualify for all preventive care and female-specific cancer screening as mandated by the Veterans Health Care Act of 1992 (Public Law 102-585), allowing them to have a usual source of care regardless of insurance status and to be assigned a primarycare provider (who may or may not be a DWHP).
This study examines VA data nationally using an outpatient sample linked to health care providers to determine whether screening may differ for women who are assigned to a provider with a women's health focus. Our hypothesis is the following: women Veterans assigned to DWHPs will have higher levels of cervical and breast cancer screening than those assigned to non-DWHPs. This work addresses a gap in the general literature by defining the prevalence rates for female-specific cancer screening among women Veterans assigned to specific types of primary-care providers.
For cervical cancer screening criteria, national guidelines were updated in late 2012 by the American Society for Colposcopy and Cervical Pathology, and American Congress of Obstetricians and Gynecologists. 13 Each supported the conservative 3-year interval for cervical cytology evaluation for normal-risk young women (age, 21-30 y) without human papilloma virus (HPV) cotesting and the same 3-year interval for older women (age, 30-65 y) if HPV cotesting is not available. In this latter case, 5-year cervical cytology could also have been performed with accompanying HPV testing and been guideline appropriate, but the conservative 3-year interval was supported by VA national guidelines during that same period. 14 For breast cancer screening criteria, VA guidelines followed the USPTF recommendations supporting routine screening at age 50 and repeated at 2-year intervals. 15 In 2012, these guidelines differed from other national organizations (American Cancer Society, National Cancer Institute, and American College of Obstetrics and Gynecology) who recommended yearly screening from age 40 onward. 13 
METHODS

Data Sources and Sample
For the patient sample, we used one national retrospective cohort of female Veterans in the VA health care system from the VHA Office of Informatics and Analytics External Peer Review Program (EPRP) during the fiscal year 2012 (FY12) comprised of general outpatient clinic users. As part of the VA quality performance process, EPRP selects monthly random samples of Veterans only from each VA medical center and uses third party chart review to document whether each Veteran has received appropriate and timely preventive and chronic disease care using quality indicators supported by national and/or VA-specific guidelines. All patients selected for review fit criteria for use of a recent VA clinic setting and also have at least 1 previous outpatient visit within the past 24 months. 14 Chart review abstractors use explicit criteria for assessing quality, completing evaluations, and generating valid estimates at VA regional and facility levels. 14, 16 Unique women Veteran patients from the EPRP FY12 dataset were then linked to assigned providers in Primary Care Management Module (PCMM) application that contains facility-specific data, patient panel information, and provider data for tracking VA workload. The patient cohort was linked to the database by using patient scrambled social security numbers, a code for the specific VA facility, and a time interval within the fiscal year to define the patient's relationship with a provider. Once the unique patients were linked to both a provider and a VA facility, the dataset was augmented with pertinent patient demographic and clinical characteristics previously associated with lower cervical and breast cancer screening rates. 15 Patients with incomplete data were not included. No imputation occurred.
For the provider sample, we used the Fiscal Year 2012 Designated Women's Health Provider: Assessment of Workforce Capacity survey conducted by the VHA Women's Health Services. For this survey, key informants at each VA Health Care System had to identify the DWHPs at all of the sites in their facility from a list of primary-care providers generated from the VA PCMM and add any provider names of DWHPs missing from this list. This mandatory survey was completed by 100% of the 140 VA Health Care Systems identified (for a total of 148 VA Medical Centers and 743 community-based outpatient clinics nationwide that provided primary care).
Patient demographic and clinical data on race, ethnicity, body mass index (BMI), and mental health diagnoses were included for this patient sample. Race and ethnicity data were merged with the analytic sample from the VA Corporate Data Warehouse, which has information from all electronic health data systems at each VA site. BMI was calculated from EPRP data using the following equation: weight (kg)/[height (m)] 2 with standard categories for underweight, normal, overweight, and obese persons as defined by the Centers for Disease Control and Prevention. 17 A mental health variable was used to identify patients who had a diagnosis code during the previous 12 months starting with the month in which the patient was sampled for EPRP review. VA created this mental health diagnosis indicator for evaluating special clinic populations for quality of care measures nationally. The code includes mental health diagnoses covering categories of acute stress reactions and adjustment reactions, mood disorders, neurotic disorders, paranoid or psychotic states, personality disorders, substance use categories, and other diagnoses (conduct disorders, hyperkinetic states, eating disorders, etc.).
Outcome Measures
Our patient outcome variables included: (1) receipt of cervical cancer screening within a 3-year interval (ie, cervical cytology test) and (2) receipt of breast cancer screening in a 2-year interval (ie, mammogram). Our independent demographic and clinical patient variables included age, race (white vs. nonwhite), Hispanic ethnicity (yes, no), BMI, and mental health diagnosis (yes, no) as described above.
The primary variable being tested was provider type (DWHP vs. non-DWHP). Other provider variables included were the following: provider sex (female/male), provider class (physician: PH, nurse practitioner: NP, or physician's assistant: PA), proportion of providers who had a full-time position, total patient panel size, and whether the provider was exclusively scheduled for time in women's clinics (yes/ no), provider exclusively scheduled for time in nonwomen's clinic settings (yes/no), or whether they were scheduled in both.
This study reports data for women Veterans aged 21 through 69 years. This approach complies with the recommended cervical and breast cancer screening and complies with Pap smear every 3 years screening starting at age 21 years and ending at 65 years for average-risk women in the United States as long as routine screening has occurred for the patient [18] [19] [20] [21] and with combined mammography screening recommendations for the general population (40-69 y) based on combined recommendations from VA and US Preventive Services Task Force guidelines. [22] [23] [24] 
Statistical Analyses
We initially compared patient characteristics by assignment to DWHPs versus non-DWHPs, and then subsequently compared provider characteristics by designation as DWHPs. In both sets of comparisons we used the 2-sided t test for continuous variables, the Wilcoxon Rank-Sum test for non-normal continuous measures (ie, percent female in provider panel), and the w 2 statistic for categorical variables. We then calculated the screening rates for cervical and breast cancer among the overall sample and within the 2 provider designation types, adjusted only for survey measures (sample weighting, region, station, and clustering within primary provider).
To model the occurrence of each cancer screening measure, we used multiple logistic regression with adjustment for the forementioned survey measures. Models included additional adjustment for the following patient characteristics: age, race, ethnicity, BMI, and an indicator for any of several mental health diagnoses. The models also adjusted for the following provider characteristics: sex, class (physician, nurse practitioner, or physician assistant), provider designation (DWHP vs. non-DWHP), and total number of patients in the provider's panel, ie, those patients assigned to a specific VA primary-care provider in PCMM. 25 We also tested 2 clinically relevant interactions involving DWHP status, specifically with provider sex and provider class within each multivariable model. Because neither interaction was significant, they were not included in the final multivariable models. All analyses were complete case and used procedures SURVEYFREQ, SURVEYMEANS, or SUR-VEYLOGISTIC in SAS v9.2 (SAS Institute Inc., Cary, NC), with a type I error of r5% (2-sided) defining statistical significance. Table 1 demonstrates that within our analytic sample, 60.8% of women Veteran patients were assigned to a DWHP. Compared with those who were assigned to a non-DWHP, women Veterans with DWHPs were slightly younger (47.4 vs. 48.6 y, P < 0.0001), more likely to be white (69.8% vs. 66.7%, P < 0.0001), had nearly equivalent BMIs (30.4 vs. 30.7, P = 0.003) and Hispanic ethnicity and similar high prevalence of mental health diagnoses. Table 2 shows that relative to non-DWHP, DWHPs were slightly younger (mean age, 50.8 vs. 52.9 y, P < 0.0001), more often female (78.4% vs. 46.5%, P < 0.0001), more often nurse practitioners (29.6% vs. 15.2%, P < 0.0001), and had more female patients in their panels (mean, 177 vs. 63, P < 0.0001). Again relative to non-DWHPs, more DWHPs were scheduled exclusively in women's clinics (47.8% vs. 4.8%, P < 0.0001) or both women's clinics and nonwomen's clinics (23.4% vs. 2.1%, P < 0.001) and fewer DWHPs were scheduled in only nonwomen's clinics (eg, general primary care or general medicine) (28.9% vs. 93.1%, P < 0.0001). These findings were similar to data reported in a prior comparison of satisfaction measures between DWHPs and non-DWHPs. 26 The overall cervical cancer screening rates in patients aged 21-64 years was higher among those assigned to DWHPs (94.4% vs. 91.9%, P < 0.0001) and the overall breast cancer screening rates using mammography in patients 40-69 years was also higher among those assigned to DWHPs (86.3% vs. 83.3%, P < 0.0001), as denoted in Table 3 . When restricted to VA guidelines of women 50-69 years, the overall breast cancer screening in each older decade was significantly higher among women assigned a DWHP (50-59 y, 88.5% vs. 85.1%; and 60-69 y, 89.7% vs. 85.5%, P < 0.0001 for each). Table 4 presents results from multiple logistic regression of cervical cancer screening. Factors associated with higher screening rates included assignment to a DWHP 
RESULTS
DISCUSSION
Three main findings of clinical and policy significance arise in this study. First, women Veterans assigned to DWHPs in VA show significantly higher rates of cervical and breast cancer screening, although the clinical magnitude of this difference is not large. Second, women in VA experience high rates of overall cervical and breast cancer screening nationally indicating general success at screening most women for 2 common female-specific cancers. Third, women with mental health diagnoses show lower levels of We found that differences in both cervical and breast cancer screening rates between patients of DWHPs and non-DWHPs were not eliminated after adjusting for patient demographic and clinical characteristics or known provider characteristics. From a policy perspective certain environments may benefit from the availability of DWHP providers, particularly health care settings with little clinical experience with women or experiencing rapid, new growth in women Veteran numbers. Thus, increasing the availability of DWHPs for women Veterans in key settings may facilitate consistency or improve the rate of cervical and breast cancer screening locally.
Over the past 2 decades, VA experienced rapid transformations in health care delivery resulting in benchmarking status for multiple quality of care measures and emergence as a leader in health care delivery. [27] [28] [29] [30] In addition, VA stands out as an early adopter of women's clinics for primary-care delivery 5, 8, 31 for one of the fastest growing segments of VA users-women Veterans. 32, 33 Previous work on quality measures in VA has focused on the comparison of general screening measures between male and female Veterans in outpatient care such as immunizations, blood pressure, and diabetes screening, etc. 34, 35 but has not directly targeted female-specific measures in women. Although a few published studies examined influences on cervical or breast cancer screening rates among VA patients by organizational factors, disability status, or overweight/obese (BMI) classification, 10, 11, 36 these did not examine VA provider type and its association with receipt of cervical and breast cancer screening among women Veterans.
In this national sample of women Veterans using VA, overall cervical cancer screening rates for women aged 21-64 years were very high (94.4% for DWHP and 91.9% for non-DWHP patients) with no change in the multivariate result for obesity status, race, or ethnicity. For these Veteran women, high cervical screening rates indicate that VA use can provide potential access to care regardless of insurance status, serve as a usual source of care, and offer equity in care despite potential lower economic status; all factors that are associated with lower cancer screening rates in our nation. 37 Our finding of decreased receipt of screening among women with mental health diagnoses is comparable with other data also show mixed results for cervical screening rates with race/ethnicity, mental health status, disability, or obesity status. 38, 39 In sum, our study used the conservative 3year interval for cervical cancer screening evaluation that applies to young women (age, 21-30 y) and also to older women (age, 30-65 y) if HPV cotesting is not available. This 3-year interval showed consistent levels of cervical screening received regardless of provider type.
Separately, overall breast cancer screening rates for women aged 40-69 years in VA were very high (85.1%) and even higher when restricted to VA guidelines for women aged 50-59 or 60-69 years (87.1% and 88.0%, respectively). In the general population, mammography screening rates increased over the last 3 decades from 29% in 1987 to 70% in 2000 2 and up to 72.4% in 2010 overall using National Health Interview Survey Data 40 but never equaling or surpassing VA rates of patients assigned to DWHPs or non-DWHPs.
In our study, a diagnosis of a mental health condition was associated with lower rates of cancer screening for women Veterans. Prior studies have also found mixed results in the rates of cervical or breast cancer screening among women Veterans and in civilian women with mental illness. 9 Although Weitlauf et al 11 found that cervical cancer screening did not differ among women in VA with diagnoses of either posttraumatic stress disorder, depression, or no mental health diagnosis, the overall cervical screening rates were lower during the time period sampled (2003) (2004) (2005) (2006) (2007) . However, Yee et al 10 found that women with a mental health diagnosis had lower rates of breast cancer screening compared with women without a diagnosis. It remains unclear what the specific factors are that influence reproductive cancer screening in women with mental health disorders. 10 The civilian literature also shows mixed results of comparable or lower levels of cervical and breast cancer screening among women. 9 Some studies show that women with mental health diagnoses have similar cancer screening rates to women without these diagnoses, and other studies show lower screening rates without clear explanations of the factors contributing to the outcome results. 9 These results point to a need to explore how women use the VA outpatient system and whether patient adherence, provider specialty, utilization patterns, or organizational setting may contribute to differences or variations that show Veterans with mental health diagnoses appear more vulnerable due to lower screening. In addition to the DWHP status, we found that NPs, compared with PHs, were less likely to have patients who complete breast cancer screening but no differences in cervical cancer screening. Few prior studies examine differences in cancer screening by provider type (NP, PA, and PH), however, 2 studies report increased cervical, breast, and colorectal screening with the use of mid-level provider combined with primary-care physicians or midlevels in comparison with physicians, and another reports potential benefits of including midlevels in cancer screening programs. [41] [42] [43] This finding may be important for VA-to address the potential scarcity of primary-care providers in the future, the VA may need to hire more NPs. The finding of lower breast cancer screening by NPs may represent a more complex process of clinical setting, location, and mammography availability and warrants further investigation. The rest of the literature is more specific to the type of physician and rates of cancer screening. [43] [44] [45] Prior research on women indicates that variation in quality of care may be related to provider sex and use of women's health clinics. 5 Even after adjustment for DWHP and provider class we found that female providers had higher rates of both cervical and breast cancer screening. Because of the high correlations between DWHP and employment in a women's health clinic and percent of female patients in the provider's clinic, we were unable to test the independent associations of these 2 factors in our analyses.
Relative to normal and underweight women Veterans, our study found that overweight BMI status was associated with higher likelihood of receipt of both screening measures, and obese BMI status was associated with higher likelihood of breast cancer screening. Prior studies showed mixed results when examining cancer screening measures by BMI. For non-Veteran cohorts, higher BMI was associated with lower rates of cervical and breast cancer screening 36, 46 ; however, for Veteran cohorts, higher BMI was associated with higher screening rates for general and female-specific quality measures when compared with their normal weight counterparts. 10 Compared with men, women in the active duty military represent higher proportions of racial and ethnic minorities, and our finding that nonwhite race was associated with better breast cancer screening rates is important in this Veteran subgroup who are younger and more often nonwhite than male Veterans. This finding should promote further inquiry as it adds to the literature on factors associated with the presence or absence of racial/ethnic disparities. 47, 48 Several limitations remain. Our findings are limited to EPRP data and may not be generalizable outside the VA. Our sample had a high prevalence of mental health issues, which may not be true in other primary-care settings. In our analyses, we incorporated a mental health variable that combines several diagnoses and was created previously for assessing VA quality measures. We do not know if the individual mental health indicators are consistently associated with lower female-specific cancer screening in women Veterans. However, it is impressive to note that the overall cervical and breast cancer screening remained high across the analytic sample even with a high prevalence of mental health diagnoses.
In our study, nearly 61% of women Veterans received care from a DWHP. According to results from the FY12 DWHP survey, only 40% of DWHPs had at least 10% women patients in their primary-care panel, so other factors (eg, women's health training, completing the Mini-Residency in Women's Health, prior clinical experience, precepting with an experienced women's health clinician) may have contributed to determining which providers were considered DWHPs. Future studies may be able to examine the importance of these individual components of training and experience on the patients' overall experience with outpatient care. The reasons for higher levels of screening rates among patients linked to DWHPs could include greater emphasis on sex-specific and general prevention by those providers, ownership of performing the screening and/or consistent documentation of the breast and cervical cancer screening, patients choosing to see their specific providers more often, or organizational factors in the clinical setting. In summary, women in VA have high prevalence rates for receipt of both cervical and breast cancer screening, and women patients assigned to a DWHP have slight yet significantly improved levels of care for both of these measures. Ongoing work to evaluate the presence of DWHPs in various VA medical centers or community-based clinics may be warranted to understand processes for improving quality. Moreover, while female-specific cancer screening rates are high among women in VA, we did not evaluate how non-female-specific quality of care measures compare between these 2 types of providers. Evaluating sex neutral measures (preventive and chronic disease measures) will be the next step for understanding whether other benefits occur for patients seen by DWHPs.
